Northern bobwhite, Colinus virginianus, form social units, called coveys, during the nonbreeding season (approximately September-April). Because the evolutionary advantage of this behaviour is generally unknown, we used controlled group size manipulations within an aviary to investigate whether group size influences (1) the time that the covey spends feeding, (2) the percentage of the covey that is vigilant, (3) the overall vigilance of the group and (4) the time to predator detection. We found that increasing group size increased the time that coveys spent in an exposed feeding area, reduced individual vigilance, improved group vigilance and decreased the time to detection of a potential predator. Additionally, we used experimental reductions of wild northern bobwhite coveys to test whether groups size influences (1) individual and covey survival, (2) daily movement in maintaining covey size and (3) mass change. We conducted field research on 12 independent 259-ha study areas (6 control plots and 6 treatments, where 60% of the population was removed) in east-central Kansas, U.S.A. between 9 November and 31 January, 1997-2000. We radio-marked 386 radiocollared individuals that comprised 137 groups on the study areas. Covey size did not differ between or within years or treatments (X SE: 10.98 0.22 individuals). Our results indicate that a stable group size existed between 1 and 22 individuals, with 11 being an optimal group size. Small coveys (1-7 individuals) had lower group persistence and individual survival, and used increased movement to create or join larger groups where survival was higher. Large groups (15-22) had lower individual survival, increased group movement and individual mass loss. Densitydependent feedbacks (e.g. lower survival and increased competition) may have lowered larger coveys to a stable size. Our results suggest the regulation of an optimal covey size of 11 was promoted by high group persistence, low group movement, improved feeding efficiency, improved individual predator detection and improved individual survival.
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Many species of animals form groups during all or part of their lives. Researchers have suggested that birds living in groups during the nonbreeding season have an advantage over solitary individuals through increased survival (reviewed in Pulliam & Millikan 1982) . Wilson (1980) summarized the mechanisms that improve nonbreeding season social group survival as follows: (1) increased competitive ability via the establishment of territories to defend resources, (2) improved population stability through buffering environmental stress or regulating population size, (3) increased feeding efficiencies and (4) defence against predators. Pulliam (1976) and Caraco (1979a) suggested that the last two mechanisms are the most important.
In addition to the benefits of groups, the size of the group can influence costs and benefits to the individual. Because bird anatomy forces feeding and scanning for predators to be mutually exclusive, foraging flocks maximize energy budgets by changing group size to decrease predation risk while increasing food intake (Pulliam 1976; Caraco 1979a; Brown 1999) . First, as group size increases, the proportion of individuals vigilant for predators decreases (birds and mammals: reviewed in Elgar 1989). Second, although each individual is less vigilant, group vigilance increases (Bertram 1978; Pulliam et al. 1982; Lima 1987; Dehn 1990; Roberts 1995 Roberts , 1996 , and predator detection time decreases (Siegfried & Underhill 1975; Kenward 1978; Caraco 1979b) . Lastly, one of the greatest benefits of reduced individual vigilance in larger groups is that individuals have increased feeding time (e.g. Dimond & Lazarus 1974; Drent & Swierstra 1977; Inglis & Isaacson 1978; Lazarus & Inglis 1978; Elgar & Catterall 1981; Roberts 1996) .
